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of phonological awareness. It was reported that 
children with phonological alterations showed poor 
performance in memory tasks when compared to 
children of normal speech. This poor performance 
can be a strong indicator of success in the later 
ability to recognize letters4.
The Diagnostic and Statistical Manual of Mental 
Disorders - DSM IV 5 characterizes phonological 
disorder as “ a failure in the use of speech sounds 
expected for the stage of development, appropriate 
for the age and dialect of the individual “ (Criterion 
A), and may involve errors in production, use, 
representation or organization of sounds, such as, 
but not limited to substitutions of one sound for 
another or omissions of sounds. According to the 
Manual, the difficulties in the production of speech 
sounds interfere with academic or occupational 
achievement or with social communication (Criterion 
B). Phonological disorder includes errors of phono-
logical production (ie, articulation), involving the 
failure to properly form the sounds of speech, as 
well as phonological problems of cognitive basis 
involving a deficit in linguistic categorization of 
  INTRODUCTION
Speech disorders can be broadly characterized 
as phonological (or evolutive phonological deviation, 
phonological disorder), phonetic deviation and 
phonetic-phonological deviation, according to the 
cause1-3.
Phonological disorder is a speech disorder 
characterized by inadequate production of the 
sounds and use of phonological rules of the 
language with respect to the distribution of the 
type of sound and syllable, resulting in collapse 
of phonemic contrasts affecting the meaning of 
the message2,4. These errors can also affect the 
child’s ability to keep phonological information in 
working memory when the child needs to do tasks 
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To determine the sample size prevalence studies 
of speech disorders with the lowest estimates 
(around 4%; 95% CI 3-5%) were considered, so that 
the sample calculation, estimating losses of 10%, 
was 1,850 children.
The selection of tracking test used was done 
based on the premises that to collect data from a 
relatively large population and without complaints it 
is necessary to use a quick and easy-to-use test, 
validated for the population studied, as considered 
for conducting this study13-16.
The TERDAF13, a screening test used in this 
study consists of common images that are recog-
nized by a pilot sample of the same age of the 
population studied, when the test was validated, 
with the goal of using the aspects that contribute to 
improve its accuracy13,15,16.
All subjects in the sample were subjected to 
TERDAF (Screening Test to detect Speech Sound 
Disorders)13 individually, in the first half of the school 
year.
The TERDAF is a screening tool validated for 
Brazilian children and consists on the presentation of 
20 figures representing all the Portuguese sounds, 
and the child has to pronounce the word referring to 
the picture shown ( ex : picture of a flower = the child 
was expected to say “FLOWER”). Answers were 
classified into two types: correct (correct articulation 
of sounds for the picture shown) and inadequate 
(inadequate articulation of the sound corresponding 
to the picture shown), when the child responded 
appropriately to the figures shown, but did not 
recognize one or more of these she was classified 
as “did not recognize/no answer.”
Data relating to age, sex and history of school 
failure have been collected from the student register, 
available in the school offices.
We checked the distribution of the variables 
studied and the crude association and adjusted for 
the age in relation to the exposure, speech alteration 
and outcome of schoo failure, objects of this study, 
considering statistically significance of p ≤ 0.05.   
speech sounds. Thus, the severity of the disorder 
varies, and may hinder or not the speech intelligibility. 
The repercussions that human communication 
disorders can cause in the subject himself or his 
family are difficult to measure. However, clinical 
practice shows that these disorders end up influ-
encing the relationship of the subject with the 
environment that surrounds him and his self-image, 
in addition to his formal and informal learning.
Several studies point to a relation between 
untreated speech disorders in childhood and residual 
difficulties in adolescence and adulthood in relation 
to oral and/or written communication, although the 
isolated speech disorders have better outcomes in 
terms of reading skills and learning in general than 
the broader disorders of language6-10. On the other 
hand, studies that relate phonological awareness 
and occurrence of writing difficulties in childhood 
highlight that to stimulate phonological awareness 
seems to be a facilitator for the acquisition of writing, 
providing the enhancement of metaphonological 
capabilities, although other internal and external 
factors might interfere with this acquisition11,12.
This study looked to determine the association 
between speech disorders and school failure in a 
sample of children regularly attending the first grade 
of elementary school.
  METHODS
This study followed the guidelines of Resolution 
196/96 of the National Health Council and was 
approved by the Research Ethics Committee of 
the Hospital de Clínicas of Porto Alegre under the 
number 01.013.
Cross-sectional study of secondary data based 
on a probabilistic sample of 1,810 children regularly 
enrolled in the first grade of elementary school 
selected from a list supplied by the municipal 
education secretary with the total number of students 
in 1st grade enrolled during the period when the 
information was collected.
Children with a previous diagnosis of mental, 
hearing or visual impairment were excluded.   
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disorder and school failure was 1.3 (95% CI : 1.1-1.5) 
compared the prevalence of disorder speech in 
children with and without a history of school failure. 
The analysis of the association between speech 
disorder and school failure by chi-square test is also 
significant (p = 0.004), as described in Table 2.   
  RESULTS
The characteristics of the population studied are 
shown in Table 1.
The prevalence of speech disorder in children 
was 25% and the prevalence ratio between speech 
Table 1 – Characteristics of Population Studied
Features N Relative Frequency (%)
Gender
Male 980 54.1
Female 830 45.9
Age
< 5 years 7 0.4
6 years 503 27.8
7 years 862 47.6
8 years 262 14.6
9 years 96 5.3
10 Years + 64 3.5
Ignored 16 0.8
Speech disorder*
No 1167 45
Yes 643 55
School failure history
No 1363 75.3
Yes 447 24.7
* crude value, * considering the sensitivity (80%) and specificity (75%) of TERDAF, the prevalence (adjusted) is 25%.
Legend: TERDAF= Screening Test to detect Speech Sound Disorders.
Table 2 - Association between speech disorder (TERDAF +) and school failure
TERDAF
History + 
School Failure 
N (%)
History - 
School Failure 
N (%)
PR
(CI 95%)
Attributable Risk
Positive
(speech disorder)
314 853
1.3 (1.1-1.5)* 6
Negative 133 510
TOTAL 447 1363 - -
* Values adjusted for sensitivity  (80%) and specificity (75%) of TERDAF
TERDAF = Screening Test to detect Speech Sound Disorders
  DISCUSSION
The data assessed from a representative sample 
of first-grade students of public elementary school 
provide subsidies for a broader and more system-
atized knowledge in relation to school performance, 
previous family school situation and the relationship 
of these elements with speech disorders in 
childhood.
It was estimated that the prevalence of speech 
disorders was about 25%, considering the sensi-
tivity and specificity of the tracking test used13,16-19.
Based on other studies, the DSM IV5 indicates 
that at least 2.5% of preschool children have speech 
disorders and there are studies that indicate that the 
prevalence of speech disorders in children is 10%20. 
A survey with  Argentinian students19 aged 5 to 14 
years showed that 61% had speech disorder, and 
the prevalence was 89.6% in children aged 5 to 7 
years. 
That prevalence is much higher than those found 
in this study and is probably related to the diagnosis 
and/or different criteria of sample selection from 
those used in this study.   
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phonetic and/or phonological speech disorder), and 
this finding could be associated with the final period 
of phonological acquisition and not to a phonological 
disorder itself13,19,28.   
There is consensus that the development of 
linguistic consciousness does not emerge suddenly 
in the child’s brain; this occurs as a result of 
biological evolution acquired in constant exchange 
with the environment or context that offers a 
continuous process of acquiring new increasing 
complex knowledge as to its manipulation and 
transformation7,17,29.   
However, early diagnosis is important to access 
so that specialized treatment occurs early, seeking 
to reduce the occurrence of co-morbidities, as 
described by several authors in the international 
literature 11,13,16,17,29.   
In addition, data from this study have shown that 
children with speech disorders are in average 30% 
more likely to fail school compared with their peers 
who do not have speech disorders. On the other 
hand, these changes appear to be attributable to six 
out of ten school failure problems associated with 
speech.
Thus, comparing with the literature data that 
point to the association between untreated speech 
disorders and maintenance of the difficulties of 
oral and/or written communication, it would be 
important to apply tracking tests for detection of 
speech disorders, as it appears that these are quite 
prevalent in our environment and are directly related 
to the learning of reading and writing and literacy, 
among others 2,4,9,19,21.   
In addition, several cohort (longitudinal) studies 
point to the association between phonological 
awareness and future linguistic acquisitions related 
to oral communication and writing. Many children 
with phonological disorders show significant 
spontaneous improvement over the years, however, 
even during adolescence and adulthood, their 
performance in speaking, reading, writing and 
phonological awareness is worse when compared 
to their controls peer11,18,27. The same authors point 
out as a result of phonological difficulties in literacy 
(learning to read and write), behaviour disorders, 
interpersonal relationships associated with devia-
tions in perception and phonological awareness and 
their use in oral communication (speech), as well as 
traces of phonological disorders in adolescence and 
adulthood if not treated in childhood. These results 
show the close connection between speech and 
language, whether oral or written.   
The phonological system has been acquired by 
children with typical development when they are 
around 4 years, although a considerable maturation 
of the joint still happens in this age group7-17,18.   
Phonological processes are universal and innate, 
and therefore, the initial basis is equal to all children. 
Therefore, it is possible to do a comparative analysis 
of the prevalence of speech disorders from studies 
conducted with speakers of different languages4,21-26. 
Studies based on elementary students in Brazil, 
Argentina, Uruguay and the United States showed a 
prevalence of speech disorder in the order of 47.6% 
(pre-school ) ranging between 3.8% and 23% for 
elementary school students19,21-24. A study done 
in children from 3 to 11 years in the United States 
showed a prevalence of unknown cause speech 
disorder to be around 7.5%22.   
Note that among the authors researched, the 
studies done with speakers of Brazilian Portuguese, 
English (North America or Europe) as well as studies 
conducted in Argentina, there is no consensus on 
the prevalence of speech disorders in children. 
These differences found are credited on the preva-
lence of the use of different classification criteria 
and/or diagnostic methods to characterize speech 
disorders, as well as ways of selecting samples in 
different studies13,19,21,25.   
The adoption of a single nomenclature to charac-
terize speech disorders recognizes that this disorder 
may have a history of both speech articulation 
(sensorimotor), as in phonological origin (cognitive- 
linguistic). In cases of phonological disorder the 
incapacity to communicate has a linguistic basis 
which occurs at different levels, the quantity and 
quality of phonological processes involved in vocal 
utterance directly linked to speech intelligibility4.26.   
According to the literature, children with phono-
logical disorders presented worse performance in 
memory tasks when compared to those with normal 
speech. The poor performance in memory skills can 
be a strong indicator of little success in the ability to 
recognize letters4. Studies have shown that children 
with speech disorders can present phonetic and 
phonological deviation, and those with phonological 
disorders may have difficulties both in the way of 
storing and representing phonological information 
in the mental lexicon as in the way to cognitively 
access or retrieve information19-22.   
It is important to note that children under eight 
years are more likely to have speech disorders, 
when compared to older children; this fact can be 
attributed to several factors, including deficits in 
the metalinguistic development aspects. Obviously, 
such a discussion is applicable when there are no 
biological factors that contribute to the occurrence of 
such disorders as previously described by several 
studies22,27.
In the present study one must weigh the 
existence of a group of children under five years 
who presented TERDAF positive (presence of 
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therapeutic intervention as speech disorders may 
be an early sign of difficulty in reading/writing in the 
future 30.   
Furthermore, the possibility of effective commu-
nication is an important factor to consider in terms 
of promotion and maintenance of health, beginning 
in childhood, whereas access to epidemiological 
data should follow the social advancement and new 
accessed knowledge should be incorporated into 
the management of heath-disease process14,15.   
  CONCLUSION
There is a directly proportional relationship 
between speech disorders and school failure and 
inversely proportional to the occurrence of speech 
disorders as the child’s age increases.   
That is, younger children are more likely to have 
speech disorders and children with speech disorder 
are more likely to have difficulty in school resulting 
in failure.   
However, literature seems controversial even in 
this respect. Some authors refer to total remission 
of speech disorders without effects on written 
language of children, probably due to the fact that 
often the groups are separated among individuals 
with speech disorders and subjects with broader 
language disorders 10.   
Although the most comprehensive language 
disorders imply problems in reading and writing 
that go beyond literacy itself, the manifestations 
of speech in this population should have more 
evidence regarding the natural evolution of such 
disorders.   
At the same time, considering the modern 
concepts of health and health promotion, the 
knowledge of factors related to speech disorders in 
a representative sample of a population of children 
may provide insight to the development of public 
policies for health care in school.   
Once children with the risk of having learning 
disabilities are identified, there is a need for adequate 
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